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For the determination of the gold, 0-25 gramme or 500 half-milligrammes of the original alloy is taken, containing approximately—
250 gold 125 platinum
50 silver
75 copper.
This is cupelled with 0-5 gramme of pure gold, making 10 parts of gold to 1 part of platinum, and 2-25 grammes of silver and 5 grammes of lead. The resulting button is worked and parted in nitric acid as described in the assay of gold bullion. If, as generally happens, there is a surcharge in the check assays of more than 1 or 2 parts per 1,000, showing the retention of platinum, the inquartation and parting is repeated. The final weight is then 1,250, and after deducting 1,000 and doubling the remainder, the result 500 is obtained.
If necessary as small a quantity as 0-1 gramme may be taken for assay. This is a convenient amount for alloys containing 900 to 950 platinum and the remainder gold.
The cupellation requires a higher temperature in proportion as the percentage of platinum is greater, and alloys containing over 50 per cent, of platinum cannot be freed from lead without the help of the oxygen-gas blowpipe. The dissolved platinum colours the nitric acid solutions brown. The cornets are dark coloured or grey if they contain platinum.
Palladium-Gold Alloys.—The palladium is dissolved in parting if the weight of silver is at least three times that of the gold, yielding an orange coloured solution. Matthey recommends double parting. Separation may also be effected by fusion with six to eight parts of potassium bisulphate, and dissolving out the dark brown palladious sulphate by boiling water.1 A second fusion is usually necessary to render the gold residue quite pure.
As in the case of platinum, palladium may be separated from gold by dissolving the alloy in aqua regia, evaporating to dry ness, taking up with water and precipitating the gold by oxalic acid from a very dilute solution : the palladium remains in solution.
Rhodium- and Iridium-Gold Alloys.—Iridium, if present, always sinks to the bottom of the cupelled button as it is very dense (specific gravity — 21-38), and is not usually fused at the temperature of the muffle, but occurs in the state of fine black crystalline particles. Hence, when the button is rolled into a cornet with the lower face outwards (p. 535) iridium occurs as black sooty spots or streaks which are seen by a lens to fill up depressions in the surface of the gold.
Both rhodium and iridium are almost insoluble in aqua regia. If gold alloys containing both of them are parted in the ordinary way with nitric acid, only a small quantity of rhodium goes into solution with the silver. The residue consisting of the gold, the iridium and most of the rhodium may then be attacked by dilute aqua regia when the gold is dissolved together with only traces of the other metals. These may be separated by evaporating the solution to dry ness and heating to dull redness, when the reduced metals being no longer alloyed may be completely separated by dissolving the gold in aqua regia.
1 H. Rose, quoted by E. Cumenge and E. Euchs, Vor dans le lalo.-atoire (Frerny, Ency. Chim., p. 177.

